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Abundance in the Anthropocene 
Eva Giraud, Eleanor Hadley Kershaw, Richard Helliwell, Gregory Hollin 
 
Abstract 
Numerous attempts have been made to understand the Anthropocene in relation to overwhelming 
species and habitat loss. However, amidst these losses ecological niches have emerged and been taken 
as signs of resilience and hope: from mushrooms that flourish in damaged forests (Tsing, 2015) to 
urban wildlife in brownfield sites (Lorimer, 2015). This paper offers an alternative conception of 
abundance, which addresses the sociological and conceptual challenges posed when abundance is a 
characteristic of so-called pests, parasites, and pathogens. The paper draws together research from 
three case studies: bed-bugs, hookworms, and antibiotic resistant microbes, all of which have become 
intimately entangled with particular human communities as other lifeforms have declined. Through 
contrasting these cases we elucidate how the affordances of abundant lifeforms, including the dangers 
WKH\SRVHWRRWKHUIRUPVRIOLIHDUHHQWZLQHGZLWKIDLOHGµWHFKQRIL[HV¶FRORQLDOOHJDFLHVDQG
contemporary inequalities. In doing so we situate abundance as a constitutive element of the 
Anthropocene that requires as sustained ethical engagement as questions of species loss. We conclude 
by arguing that further ethical attention needs to be paid to finding wa\VRIµEHLQJDORQJVLGH¶
(Latimer, 2013) life that is difficult to live with, but is becoming intimately re-entangled with human 
worlds. In doing so, we complicate existing theoretical work that has drawn hope from multispecies 
abundance and entanglement.    
 
Introduction 
In recent years there have been concerted attempts to expand the purview of the social sciences 
EH\RQGWKHKXPDQLQZKDWKDVEHHQODEHOOHGDQµDQLPDOWXUQ¶)UDQNOLQ 2007, p.7). There is now a 
well-established body of work concerned with Human-Animal studies (Wilkie, 2015; Hamilton and 
7D\ORUZLWKDSDUWLFXODUHPSKDVLVRQFRPSDQLRQVSHFLHV¶FR-shaping relations with humans 
(Cudworth, 2015; Charles, 2016). This research has engaged extensively with a body of cultural 
theory that foregrounds the entangled, co-constitutive relationships between humans and other 
species, which includes (but is not limited to) posthumanism (eg Wolfe, 2010; Braidotti, 2012), 
feminist materialisms (Barad, 2007; Alaimo, 2016), more-than-human geographies (Whatmore, 2006; 
Lorimer, 2015), multispecies anthropology (Kirksey and Helmreich, 2010), and work within feminist 
science studies (Haraway, 2008, 2016).  
In this article we engage with an emerging theme in this body of theory: extinction. Or, more 
specificaOO\H[WLQFWLRQLQWKHFXUUHQWPRPHQWRIWHQQDPHGWKHµ$QWKURSRFHQH¶7KHODEHO
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Anthropocene was originally proposed in Earth System Science circles (Crutzen and Stoermer, 2000) 
in order to designate a new epoch in which humankind has become both an ecological and µPDMRU
JHRORJLFDOIRUFH¶ p.18)7KHWHUP¶VXSWDNHKDVSURPSWHGDZLGH-ranging set of responses across 
the social sciences and humanities (for overviews see Lorimer 2012, 2017).1 The emerging field of 
extinction studies itself draws attention to the overwhelming losses precipitated by anthropogenic 
problems (van Dooren, 2014; Rose, van Dooren & Chrulew, 2017). For scholars in extinction studies 
LWLVQRWVLPSO\WKDWµZHKDYHQHYHUEHHQKXPDQ¶ (Haraway, 2008), but that a consideration of the 
µPRUH-than-KXPDQHVV¶RIWKHVRFLDOZRUOGLVFUXFLDODWthis particular moment when inter-related 
processes of climate change and mass extinction make reaching beyond the human a crucial political 
task. 
The Anthropocene, however, is not just bound up with loss but with abundance.2 0LFKHOOH%DVWLDQ¶V
(2012, 2017) accounts of leatherback turtles, for example, chart the devastating impact of human 
activities on the DQLPDOV¶slow lifecycles. Yet changing oceanic conditions due to acidification and 
oceanic waste have also produced an µDEXQGDQFHRIMHOO\ILVK¶Bastian, 2017, p.167) which could help 
to ameliorate these changes by offering a more desirable food source than the plastic bags that turtles 
often ingest when food is scarce. Jamie Lorimer (2015, p.159-178), similarly, points out that 
brownfield sites can foster precisely the ruderal and saproxylic ecologies necessary for stag beetles 
and other insects to thrive, while Kirksey et al. (2018) describe flourishing cockatoo communities in 
suburban Sydney.  
Other theorists have taken this argument further, framing abundance as a form of resilience that offers 
inspiration ± as Anna Tsing et al. (2017) put it in their eponymous text ± for crafting Arts for Living 
on a Damaged Planet. Tsing takes the matsutake mushroom, which thrives in industrially-damaged 
IRUHVWVDVLOOXVWUDWLYHRIWKLVSRLQWµ0DWVXWDNH¶VZLOOLQJQHVVWRHPHUJHLQEODVWHGODQGVFDSHV¶7VLQJ
DUJXHVµDOORZVXVWRH[SORUHWKHUXLQWKDWKDVEHFRPHRXUFROOHFWLYHKRPH¶S3). These 
arguments are anchored through an emphasis on the ethical and political potentials of the resurgence 
RIOLIHZLWKLQµGLVturbance-EDVHGHFRORJLHV¶S5). ,Q7VLQJ¶VZRUGVµ3HRSOHDQGWUHHVDUH
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caught in irreversible histories of disturbance. But some kinds of disturbance have been followed by 
regrowth of a sort WKDWQXUWXUHVPDQ\OLYHV¶S190). 
According to Tsing resurgence is both environmental and economic and she draws inspiration from 
examples ranging from economically-precarious migrant mushroom pickers in Oregon, to 
FRPPXQLWLHVLQ%RUQHRZKRZHUHµOHIWZLWKDSLOHRIGLVLQWHJUDWLQJPDFKLQHV¶DIWHUDWLPEHUFRPSDQ\
had exhausted the local forest of trees and then sold the dismantled machines as scrap (2015, p.132). 
While Tsing repeatedly QRWHVWKHµDPELYDOHQFH¶S132) surrounding these economies ± noting 
WKDWWKHUHVXUJHQFHRIµEODVWHGODQGVFDSHV¶is RIWHQFRQVWLWXWHGWKURXJKµWKHSOD\RILPSHULDOSRZHU
with its property forms, LWVWD[HVDQGLWVZDUV¶S181) ± she still maintains their value in 
offering a sense of KRZWRµUDGLFDOO\LPDJLQHZRUOGVWKDWDUHSRVVLEOHEHFDXVHWKH\DUHDOUHDG\KHUH¶
(Tsing, Bubandt & Swanson, 2017, p.12).  
In this paper we offer an alternative conception of the affordances of abundance and tease out the 
social and conceptual implications of these affordances8QOLNH7VLQJZHIRFXVRQPRUHµDZNZDUG¶
(Ginn, Beisel & Barua, 2014) species ± so-called pests, parasites, and pathogens ± that have become 
abundant as other species decline. We foreground that, in particular circumstances, the abundance of 
life  within the Anthropocene does not offer a site of hope IRUQDYLJDWLQJWKHµUXLQV¶of capitalism 
(Tsing, 2015) but exacerbates these ruins. By tracing how the affordances of particular instances of 
abundant life are entwined with failed technological interventions and contemporary inequalities, we 
show that just as the effects of other anthropogenic problems are unevenly distributed (DeLoughrey, 
Didur & Carrigan, 2015) so too are the consequences of abundance. Abundance thus needs to be 
situated as a constitutive element of the Anthropocene that requires as sustained critical engagement 
as questions of species loss. 
Approaching abundance 
In the main body of the paper we focus on three lifeforms that have flourished in the Anthropocene: 
bed bugs, microbes that have become resistant to antibiotics, and hookworms. Each case foregrounds 
some of the ways that humans have been intimately re-entangled with so-called pests, parasites and 
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microbes, after the degradation or pathologisation of the technologies, infrastructures and situations 
that previously kept them at bay. We approach these examples through a critical reading of relevant 
literature, including scientific papers and commentaries, historical documents, and popular histories, 
in addition to existing humanities and social science research on these topics.  
After providing an overview of the history and contemporary social concerns related to our three case 
studies, we contrast the affordances ± RUGLIIHUHQWµWH[WXUHV¶RIDEXQGDQFH± offered by each case to 
draw out the conceptual and ethical issues they pose. Each case shows that the affordances of 
abundance are bound up with particular socio-technical infrastructures and cultural histories. More 
specifically, abundance here relates to the (partial) failure of technoscientific initiatives. David 
Kinkela, drawing upon the terminology of Lewis Mumford, argues that the inter- and immediately 
post- War period, marked by an ideology of technologically enforced eradication, might be known as 
WKHµDJHRIZUHFNHUVDQGH[WHUPLQDWRUV¶.LQNHODS . The effects of this ideology saw the 
emergence of infrastructures associated with large-scale public health initiatives, changes in living 
arrangements, and particular technological developments that FUHDWHGVSDFHEHWZHHQµXQGHVLUDEOH¶
lifeforms and particular human populations. These infrastructural arrangements have become difficult 
to sustain in our current moment, with socio-economically uneven consequences. Each of the cases 
we engage with is thus also tied to specific configurations of class and race, and imbricated in 
geopolitical inequalities. The affordances of abundant life and, crucially, the ethical promise and 
perils they offer, are impossible to extricate from these relations.  
Throughout the paper we illustrate how the affordances of abundance, as constituted through its 
connections with inequality and technoscientific intervention, require finding new ways of living with 
lifeforms that might be difficult or even dangerous, but are becoming intimately re-entangled with 
human worlds. As such, abundance complicates broader theoretical work that has seen ethical 
potential in multispecies intimacies and entanglements.  
Bed bugs: Undesirable re-entanglements 
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Cimex lectularius, or the common bed bug, is a small, ectoparasitic insect which feeds almost 
exclusively upon human blood (Usinger, 1966). Unlike species such as lice, bed bugs do not make 
their home upon the human body, but emerge at night from within bedframes and behind furniture in 
RUGHUWRIHHGµOLNHSLJVDWDWURXJK¶%RUHO, 2015, p.3). Bed bugs offer a clear case of abundance in the 
Anthropocene: Since the 1990s there have been remarkable estimates of a 100-fold increase in bed 
bug infestations in the US (Kane, 2016) and a 4,500% increase in Australia (Doggett, Dwyer, Peñas & 
Russell, 2012, p.164-165).  
,Q+DUDZD\¶VWHUPVKXPDQVDQGEHGEXJVKDYHEHHQµEHFRPLQJZLWK¶RQHDQRWKHUIRUDVORQJ
as either species has existed. Archaeological evidence places bed bugs in Egypt some 3,500 years ago 
(Panagiotakopulu & Buckland, 1999), while analyses of mitochondrial DNA suggest that bed bugs 
and humans have lived and co-evolved alongside each other for around a quarter of a million years 
(Balvín, Munclinger, Kratochvíl & Vilímová, 2012).  
As Latimer (2013) argues, however, understanding the intimate entanglements between animals ± 
both animal species and particular animal bodies ± also requires that we think about animals as being 
alongside humans. In the case of bed bugs it is important to grasp how the VWULQJVRIµPDWter and 
PHDQLQJ¶%DUDG, 2007, p.3) that connect entities can shift both on a moment-by-moment basis and 
over a number of decades. As the cultural history of human-bed bug relations indicates, co-
evolutionary narratives GRQRWIXOO\H[SODLQWKHµRUGHULQJRIUHODWLRQV¶6WUDWKHUQ, 1995) between our 
bodies or species.  
Well into the twentieth century, bed bugs and humans in the Global North lived in close proximity. As 
Dawn Biehler makes clear in her book Pests in the City, bed bugs flourished in the early twentieth 
century due to both rapid urbanization and rampant inequality. Pests such as bed bugs:  
«ZHUHQRWRQO\³KLWFKHG´WRSK\VLFDOFRQGLWLRQVVXFKDVWKHSUHVHQFHRIJDUEDJHRU
house foundations in ill-repair. They also thrived on racial segregation, underfunded 
housing inspection programs, and cultural stigmas that led residents to try to hide 
infestations. (Biehler, 2013, p.14) 
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'HVSLWHWKHHYLGHQWSHUVLVWHQFHRIWKHVHµHFRORJLHVRILQMXVWLFH¶0LWPDQ, 2008, p.134), this situation 
changed radically in the mid-twentieth century. A number of technological innovations ± vacuum 
cleaners (Krause-Parello & Sciscione, 2009, p.127), washing machines (Biehler, 2013, p.90) and 
newly designed bed frames (Potter, 2011, p.19), for example ± contributed to the near complete 
extirpation of bed bugs from the Global North. It was, however, the recognition that 
Dichlorodiphenyltrichloroethane (DDT) was an effective and apparently safe insecticide for 
individuals to use within the home which had the most significant effect upon the relations between 
bed bugs and their human companions (Kinkela, 2011, p.20). By the mid-1950s, and following the 
widespread use of DDT, bed bugs were so rare that most citizens would move through life without 
ever encountering one of the insects. 
Yet the chasm between bed bugs and humans in the Global North has recently closed and global cities 
like London, Sydney, and most notably New York have seen remarkable increases in bed bug 
LQIHVWDWLRQV$µSHUIHFWVWRUP¶3RWWHU, 2006) of diverse factors has apparently led to the explosion in 
bed bug numbers. Mobility allowed bed bugs to disperse more readily and increases in second-hand 
furniture sales and international travel have both facilitated a rise in bed bug numbers, often leading to 
bed bug discourse assuming racialized and xenophobic undertones (Potter, 2006, p.104). In her book 
Infested, for instance, Brooke Borel devotes significant attention to the fall of the iron curtain in 
Europe when discussing increased international travel, figuring resurgent bed bugs as, quite literally, 
beasts from the east (2015, chap 9). Second, our relationship with chemicals such as DDT has 
FKDQJHGVLJQLILFDQWO\VLQFHWKHV7KLVLVEHDXWLIXOO\LOOXVWUDWHGLQ(OL]DEHWK3RYLQHOOL¶V
autobiographical account of a childhood pastime which involved running alongside trucks spraying 
''7LQWRKHUORFDOQHLJKERXUKRRGVHHLQJµZKRFRXOGUXQthe longest, the closest, to the nozzle 
VSHZLQJWKHSHVWLFLGHVLQJUHDWFORXGV«¶3RYLQHOOL, 2017, p.505). Now, in the twenty-first century, 
DQGLQWKHZDNHRI5DFKHO&DUVRQ¶V(1962/2002) ground-breaking environmentalism, Povinelli asks 
LQVWHDGµ«ZKDWZHUH we thinking? WKDWZDVDQ\RQHWKLQNLQJ"¶S505). Third, and finally, 
there is increasing pesticide resistance on the part of the insect themselves. While resistance to DDT 
was first noted in 1947 (Usinger, 1966, p.47) pesticide resistance is now exceptionally common (Zhu 
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et al., 2010) and makes the eradication of bed bugs exceptionally difficult even when chemicals are 
put to use.  
The increase in bed bug numbers has been met by a sometimes-panicked response from those who 
encounter them. There have been substantial claims of damages that have left hotel chains and 
landlords fearful of legal action (Lockwood, 2013, p.184; Doggett et al., 2012, p.177). Perhaps more 
significantly, a range of mental health problems have been associated with bed bug infestations: 
Anxiety, depression, and insomnia are frequent responses, and occasional reported cases of both post-
traumatic stress syndrome and delusory parasitosis (Goddard & de Shazo, 2012, p.101-3; Rieder et al., 
2012). For these reasons, entomologist 0LFKDHO3RWWHUKDVDUJXHGWKDWµ2WKHUKRXVHKROGLQVHFWVZLOO
take their toll, but bed bugs will transform the way people live, sleep, and travel, especially in 
GHYHORSHGDUHDVRIWKHZRUOG¶6, p.102). 
Re-entanglements between (some) humans and bed bugs within the Anthropocene, we suggest, 
foreground how abundance needs to be situated in relation to the legacies of historical acts and 
contemporary responses. Historical use of DDT led to the near extirpation of bed bugs in the middle 
of the twentieth century, and a subsequent deskilling as scientists ceased to conduct research on the 
insects during this time (Borel, 2015, p.61), ZKLOHKRPHRZQHUV¶NQRZOHGJHVRIEHGEXJFRQWUROFDPH
to be lost (Biehler, 2013, p.213). A further legacy of wrecking and exterminating persists in the form 
of pesticide resistance (Borel, 2015, p.11).  
The affordances of re-entanglements between particular human populations and bed bugs, therefore, 
mean that these insects are both difficult to live with and to detach from. These difficulties, however, 
become more pronounced when turning to lifeforms that are still more intimately entangled with 
human bodies: microbes, which help to develop a clearer picture of the ethical stakes of abundance.    
Anti-microbial resistance: The impossibility of disentanglement 
Unlike bed bugs, humans have never been estranged from bacterial life. Bacteria have long been 
recognised as commensal organisms and are increasingly positioned as constitutive elements of 
healthy human and non-human animal bodies. The absence of certain bacteria has been linked to the 
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risks of non-infectious diseases such as autoimmunity, allergies and cancer (Round & Mazmanian, 
2009; Walker & Lawley, 2013; Wang & Kasper, 2014; Janssens, et al., 2018). Indeed, When Species 
Meet opens with Haraway elucidating her central argument ± µ7REHRQHLVDOways to become with 
PDQ\¶S4) ± by drawing DWWHQWLRQWRWKHUROHRIµEDFWHULDIXQJLSURWLVWVDQGVXFK¶ZLWKLQKHU
own body. Conversely, bacterial life has also long caused death, disfigurement and discomfort to 
human and non-human animals; a point QRWHGE\+DUDZD\¶VFDYHDWWKDWµ6RPHRIWKHVHSHUVRQDO
microscopic biota are dangerous to the me who is writing this sentence¶ (2008, p.4). $VZLWK7VLQJ¶V
reference to ambivalence, however, this recognition does not unsettle the fundamental ethical 
valorisation of being-in-relation WKDWLVHYRNHGWKURXJK+DUDZD\¶VUHIHUHQFHWRPLFURELDOOLIH. 
In this section we focus on the increasing abundance of antimicrobial resistance (AMR) amongst 
bacterial life which undermines our ability to treat bacterial disease with antimicrobial chemicals, 
most notably antibiotics. Unlike bed bugs, the increased incidence of AMR infections does not 
represent a case of quantitative resurgence in bacteria per se. Rather AMR draws attention to the 
challenges posed by the transformation and transition of life within the Anthropocene as bacterial 
communities have shifted to be increasingly composed of resilient bacteria while susceptible bacteria 
decline.  
The discovery of sulphonamides in the 1930s and the industrialised production of penicillin in the 
1940s heralded a new era of medicine, and with it hope that human life could flourish through the 
eradication of pathogenic life. The significance of these developments for the experience of disease 
and medical practice cannot be over-stated. Prior to antibiotic use a typical case of pneumonia lasted 
three to four weeks, typhoid fever twelve to sixteen weeks (Thomas, 1977), while diseases such as 
tuberculosis (TB), or µFRQVXPSWLRQ¶VORZO\SURJUHVVHGRYHUPRQWKVDQG\HDUV'DQLHO
Although these diseases infected people of all classes, health inequalities ± rooted in class, gender and 
ethnic background ± meant the poor and people of colour were disproportionately affected with higher 
infection and death rates. Such deeply rooted health inequalities continue to persist within the UK and 
globally (DoH, 2011).   
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Pre-antibiotic medical care, for those able to afford it, more closely resembled what we would 
recognise today as palliative care: an effort to make individuals comfortable, manage their pain and 
other symptoms while they either recovered, although often afflicted with serious disabilities, or died 
(Yoshikawa, 2002). This is to say nothing of the herbal concoctions, dietary interventions, climatic 
prescriptions, bleeding and purging which at best offered benign relief and at worse quickened 
mortality (Iseman, 2002). In contrast antibiotics offered the hope of genuinely curing previously 
deadly infections, often in a matter of days (Thomas, 1977; Bud, 2007). However, such optimism 
went hand in hand with much more muted concerns that µin place of vulnerable strains, weeded out by 
medical assault, resistant bacteria would often flourish¶ (Bud, 2007, p.116). It is this latter scenario 
that has come to represent our present and emerging future situation.  
The VKRZRIOLIH¶VUHVLOLHQFH offered by AMR, however, does not represent hope that life can flourish 
within the chemical infrastructures that permeate and toxify our environments. Instead it is a direct 
and serious threat to the efficacy of antibiotics and their crucial place in modern medical practice, not 
only important for treating bacterial infection in the first instance, but also reducing the risks of 
surgery and chemotherapy. At present, 
Antimicrobial-resistant infections currently claim at least 50,000 lives each year across 
Europe and the US alone, with many hundreds of thousands more dying in other areas of 
the world. But reliable estimates of the true burden are scarce. (O'Neill, 2014, p.3) 
And it is likely that this burden will only increase over time (DoH & DEFRA, 2013; WHO, 2015; 
O'Neill, 2016). 
The immediate response to the development of antibiotic resistant life has been a replay of past 
strategies for disease control, the further eradication of bacterial life within specific spaces. The threat 
of Methicillin-Resistant Staphylococcus aureus or MRSA in UK hospitals, for instance, was met 
SULPDULO\ZLWKDOFRKROKDQGZDVKµGHHSFOHDQV¶RILQIHFWHGZDUGVDQGFDOOVIRUPDWURQVWRUHWXUQDV
µJXDUGLDQVRIFOHDQOLQHVV¶.RWH\NR Nerlich, Crawford & Wright, 2008). At their core these strategies 
rely on antimicrobial chemicals to eradicate unwanted bacterial life from human bodies and hospit
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environments. This has acted as a further catalyst for the accumulation of resistance genes and 
bacteria. Bacterial species are now becoming increasingly resistant not only to multiple antibiotics but 
the alcohol-based disinfectants used as a means of infection control (Pidot, et al., 2018).  
The abundance of microbes, their intimate entanglement and enabling of other forms of life means the 
ongoing cultivation of interspecies distance is not only counter-productive but also futile. Indeed, it is 
often commensal bacteria, those that inhabit the many spaces of our body and are often crucial to its 
health, that represent a major infectious and resistance threat (Krismer, Weidenmaier, Zipperer & 
Peschel, 2017). Staphylococcus aureus is a bacterial species that routinely colonises human skin and 
nasal passages without problem. The sorts of cohabitation from which Haraway takes hope, however, 
are precisely what make microbes well-placed to opportunistically transition from benign commensal 
to deadly pathogen if the occupied human become immunocompromised.  
Similarly to bed-EXJV$05¶V abundance is bound up with socio-economic and political factors. The 
FROODSVHRIWKH6RYLHW8QLRQDQGWKHHQVXLQJµVKRFNWKHUDS\¶DGYLVHGE\WKH,0)DQG:RUOG%DQN
resulted in major socio-economic upheaval and with it a tuberculosis epidemic as living conditions 
declined, and unemployment, homelessness and malnutrition increased across the states of the former 
Soviet Union (Toungoussova, Bjune & Caugnant, 2006). The concurrent decline in government 
healthcare funding, numbers of medical personnel, a lack of equipment and drugs meant that 
treatment regimens for TB were routinely interrupted or ended prematurely and resilient bacteria were 
able to flourish (Toungoussova, et al., 2006). Prisons ± underfunded, damp and over-crowded ± 
became some of the most active hotspots of resistant TB infections, acting as an µHSLGHPLRORJLFDO
SXPS¶ZLWKWKHVWHDG\UHOHDVHRILQIHFWHGSULVRQHUVHQDEOLQJWKHVSUHDGRIWKHGLVHDVHPRUHEURDGO\
(Holden, 1999).   
Furthermore,  the proliferation of and spread of resistant bacteria and genes is entwined with broader 
ongoing geo-political events and trends, including the globalised movement of goods, non-human 
animals, and people (whether as a result of travel, trade or refugees displaced by war) (DoH, 2011; 
Maltezou, Theodoridou & Daikos, 2017). Refugees are particularly at risk due to the collapsing 
Paper accepted for Sociological Review mŽŶŽŐƌĂƉŚ ?/ŶƚŝŵĂƚĞŶƚĂŶŐůĞŵĞŶƚƐ ? ?ĞĚŝƚĞĚďǇ:ŽĂŶŶĂ
Latimer & Daniel Lopez.  
 
 
housing, hygiene and healthcare infrastructures associated with conflicts and the potentially 
impoverished conditions they experience during their journey to refuge (Maltezou, et al., 2017). Thus 
the development and spread of AMR is further entangled in much longer histories of colonialism and 
Western military intervention, as well as systems of class, race and gendered discrimination and 
inequality that make certain people more vulnerable to infectious disease and AMR infections.  
AMR poses urgent questions about how to live alongside lifeforms that are both impossible to 
disentangle from human worlds and ± due to legacies of past technofixes ± equally impossible to live 
with, especially for communities who are already facing poverty, discrimination and violence. The 
situatedness of pathogenicity in this context, therefore, forces attention to the conditions in which it 
emerges and shows how the more dangerous affordances of abundance are often entangled with 
inequality. It is the uneven ethical stakes of abundance that, we suggest, demand further exploration; 
in our final case we thus work to bring these ethical concerns to the fore.    
Hookworms: Differential entanglements 
Hookworms are a type of soil-transmitted helminth (parasitic worm) that inhabit the small intestine of 
human and non-human animals, feeding on their blood (NHS, 2015; Hotez, 2013). The two main 
species of hookworm infecting humans are Necator americanus WKH$PHULFDQNLOOHURU³1HZ:RUOG
KRRNZRUP´DQG Ancylostoma duodenale ³2OG:RUOGKRRNZRUP´(Palmer and Reeder, 2001). 
Hookworm eggs are excreted in faeces and mature into larvae in warm, moist and shady soil; 
infection primarily occurs through skin contact with such soil. The larvae travel through the blood to 
the heart then the lungs, penetrating the alveoli and climbing to the throat, where they are swallowed. 
When they reach the small intestine, they grow to full size (7-13 mm), attach to the intestinal wall, 
mate, and reside for years (Hotez, 2013; CDC, 2017).  
An estimated 576-740 million people in the world are infected with hookworm (CDC, 2013), which 
are abundant in tropical and subtropical, rural, low- and middle-income regions in Africa, Asia, 
Oceania and the Americas (Pullan, Smith, Jasrasaria & Brooker, 2014). Light-intensity infections are 
usually asymptomatic, while high-intensity infections can result in abdominal pain, diarrhoea, protein 
Paper accepted for Sociological Review mŽŶŽŐƌĂƉŚ ?/ŶƚŝŵĂƚĞŶƚĂŶŐůĞŵĞŶƚƐ ? ?ĞĚŝƚĞĚďǇ:ŽĂŶŶĂ
Latimer & Daniel Lopez.  
 
 
deficiency, anaemia and associated fatigue, weight loss, complications in pregnancy, and impaired 
physical and cognitive development in children (CDC, 2013; Hotez et al., 2013). Soil-transmitted 
KHOPLQWKLQIHFWLRQVDUHFRQVLGHUHGWREHWKHPRVWFRPPRQµQHJOHFWHGWURSLFDOGLVHDVH¶DQGDUHWKH
target of deworming initiatives through the distribution of anthelminthic drugs to schoolchildren 
(Hotez, 2013).  
In contrast with bed bugs but in common with bacteria, there has not been a recent global quantitative 
increase in abundance of hookworms: while hookworm infections are endemic in tropical and sub-
tropical regions, there appear to have been recent declines in infection levels in some countries in 
those regions3 (Pullan et al., 2014). However, despite these declines, hookworms remain abundant 
HJLQµJOREDOO\RIWKHZRUOG¶VSRSXODWLRQOLYHGLQDUHDVRIULVNRIVWDEOH>KRRNZRUP@
WUDQVPLVVLRQ¶ (Pullan and Brooker, 2012, p.13)), and there is also a (controlled) resurgence in regions 
including North America, Europe and Australia.  
Like bed bugs, hookworms have a long, co-evolutionary history with humans, perhaps dating back 
12,000 years (or longer) (Palmer, 2009; Cox, 2002). Medical historians, anthropologists and others 
have explored aspects of this history (Palmer, 2009; Ettling, 1981/2013; Couacaud, 2014), but, most 
notably, geographer Jamie Lorimer (2016, 2017a, 2017b, 2018) has charted human-hookworm 
relations from ancient times to present day. Lorimer (2017a, 2018) traces human-hookworm 
entanglement, disentanglement and re-entanglement through three transitions: a period of sudden 
infection intensity and increasing scientific and medical attention in the 19th century; a separation (in 
some regions) in the 20th century onwards; and increasing contemporary attempts to restore 
hookworms as a key part of the human microbiome. These periods are shaped by and echoed in three 
figures of the hookworm ± the parasite, ghost and mutualist (Lorimer, 2017a) ± across which the 
hookworm emerges as ambivalent: in different situations the worms can become pathological through 
excessive presence and total absence, whilst in moderation they are potentially beneficial. 
Until the second half of the 19th century, hookworm infection had been more or less present in people 
of tropical and warm temperate regions (including in Europe and North America) without significant 
Paper accepted for Sociological Review mŽŶŽŐƌĂƉŚ ?/ŶƚŝŵĂƚĞŶƚĂŶŐůĞŵĞŶƚƐ ? ?ĞĚŝƚĞĚďǇ:ŽĂŶŶĂ
Latimer & Daniel Lopez.  
 
 
DWWHQWLRQRUFRQFHUQRQWKHSDUWRIµ:HVWHUQ¶PHGLFDOVFLHQFH3DOPHU, 2009; Lorimer, 2018). 
However, the political-ecological intensities of colonial capitalism in India, Africa, the Americas and 
Australia created conditions for hookworms to become parasitic: colonial mines, railroad beds, 
reserves and plantations were hotspots for hookworm disease due to high density populations of 
displaced, poorly nourished people living with poor sanitation and suitable soil (Lorimer, 2018). This 
led to frequent re-infection and excessively high wormloads: hookworm infection tipped over into 
hookworm disease (Palmer, 2009).  
Concerns about the effect of hookworm on labour productivity, particularly in the Southern states of 
the US, led to iWEHFRPLQJNQRZQDVµWKHJHUPRIOD]LQHVV¶(WWOLQJ, 2013), perpetuating the 
stigmatisation of poor, rural communities (Gulland, 2017; Nuwer, 2016). In the early 20th century the 
Rockefeller Sanitary Commission for the Eradication of Hookworm Disease rolled out a public health 
programme to eliminate hookworm in the Southern US through deworming treatment, education 
campaigns and improved sanitation, aiming to prevent (re-)infection by reducing contamination of 
soil and distributing shoes4 (Farley, 2003; Hotez, 2013). This initial programme was followed by 
international efforts, with the secretary of the  Rockefeller Foundation arguing that hookworm 
HUDGLFDWLRQµPXVWEHPDGHDZRUOGFDPSDLJQ± not for altruistic motives merely but because no one 
country FDQEHVDIHXQWLODOOKDYHEHHQFOHDUHGRIWKLVSHVW¶*UHHQH, 1913, cited in Farley, 2004, p.4). 
By the 1930s, owing to a combination of rural depopulation, urbanisation and economic development, 
hookworms were no longer endemic in the Southern US, and they were also largely eliminated in 
other countries including Japan and South Korea by the 1950s and 1960s, supported by the 
introduction of first-generation anthelminthic drugs (Hotez, 2013; Brooker et al., 2004).  
In the Global North and urban Global South, however, since the late 1980s a turn towards ecological 
understandings of the microbiome and immunity has given rise to a new hookworm figure ± that of 
the ghost (Lorimer, 2017a, 2018). This understanding of human-hookworm relations builds on the 
µK\JLHQHK\SRWKHVLV¶6WUDFKDQ, DQGµELRPHGHSOHWLRQWKHRU\¶ (Parker, 2014), in which benign 
FRPPHQVDOEDFWHULDRUµROGIULHQGV¶(Rook and Brunet, 2005) who used to calibrate the immune 
system from birth are no longer present due to µWestern¶ health and lifestyle practices, leading the 
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LPPXQHV\VWHPWRWXUQRQLWVHOILQµHSLGHPLFVRIDEVHQFH¶9HODVTXH]-Manoff, 2013). The absence of 
helminths in the human microbiome has been linked to increased allergic, autoimmune and 
inflammatory disease, with research suggesting that a low intensity infection can be tolerated without 
detrimental effect on the host (Wammes, Mpairwe, Elliott & Yazdanbakhsh, 2014; Zaiss et al., 2015). 
Building on these developments, since 2004 clinical trials have explored the safety and efficacy of 
helminthic therapy (deliberate, controlled hookworm infection) to treat autoimmune, allergic and 
inflammatory conditions including asthma, coeliac disease, multiple sclerosis, and autism (Wammes 
et al., 2013). Outside these formal trials, networks of expert patients (predominantly based in Europe, 
North America and Australia) breed and distribute hookworms ± and helminthic knowledge ± for self-
LQIHFWLRQZLWKµJXWEXGGLHV¶RUµFRORQFRPUDGHV¶/RULPHU, 2017a). Here, the figure of the 
hookworm as mutualist suggests a return to a mutually beneficial symbiotic mode of being alongside, 
wherein the hookworm ± with which we co-evolved ± is allowed to (re-)enter into dialogue with the 
host immune system and recalibrate it (Lorimer 2017a). As such hookworms pose important questions 
about the differential distribution of abundance and access to therapies for diseases of absence.   
dĞǆƚƵƌĞƐŽĨ ?being aůŽŶŐƐŝĚĞ ? 
As hinted at in the above cases, the problem with centring an ethics on entanglements between species 
is that a µYLWDOLVW HPSKDVLVRQJDWKHULQJWRJHWKHUDQGUHODWLRQDOLW\OHDYHVOLWWOH³URRPIRUWKHUDGLFDO
RWKHUQHVVRIWKHRWKHU´RUDQ\WKLQJWKDWPLJKWTXHVWLRQWKHGHVLUDELOLW\ RIEHLQJDWWDFKHG¶*LQQ
2014, p.540). An emphasis on irreducible relations makes it difficult to negotiate relationships that 
involve violence toward other species (Collard, 2014) or, conversely, the forms of pathogenic and 
parasitic relations we have delineated here (cf. Beisel, 2010). /DWLPHU¶VFRQFHSWRIµEHFRPLQJZLWK¶
attempts to respond to these tensions. Rather than understanding the relationships between particular 
lifeforms as being wholly determinate of one another, Latimer instead (drawing on Strathern) argues 
that these are only ever partial connections. Though the relationship between a human and animal 
might be partially FRQVWLWXWLYHRIRQHDQRWKHU¶VLGHQWLW\LWLVQRWwholly constitutive because the self 
also emerges through a myriad of other affective and social relationships. Being alongside is thus 
intended to recognise the co-constitutive nature of relations between species whilst ± in 
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contradistinction to Haraway and related work that has foregrounded multispecies entanglements ± 
also creating space for the partners in a given relation: µWRPRYHRQWRSXVKDZD\IURPHDFKRWKHUWo 
GLVFRQQHFWDQGVHSDUDWHDQGDWWDFKWRRWKHUH[WHQVLRQV¶/DWLPHU 2013, p.96).  
In the rest of the paper we contrast the different textures of µbeing alongside¶ offered by our three 
cases. Firstly, through contrasting the re- or dis- entanglements that have been engendered by 
abundant lifeforms, our cases elucidate how the affordances of abundance need to be situated in 
relation to specific histories and forms of inequality. The ways in which we encounter, live with, and 
alongside abundant life forms in this moment are radically shaped by previous modes of living with, 
alongside, and encountering. Historical and contemporary socio-technical interventions have left and 
continue to leave biological and sociological LPSULQWVWKDWPD\UHQGHUWKHUHVWRUDWLRQRIµLGHDO¶SULRU
states impossible (Landecker, 2015; Lorimer, 2018). In the case of bed bugs this was reflected by the 
deskilling of homeowners and lack of contemporary scientific research on the insects, in the wake of 
their near extirpation. With AMR, similarly, past technological interventions ± and the types of 
distance they created between human and bacterial life ± actively precipitated the proliferation of 
resistant microbes. Our prodigious use of antimicrobial chemicals has toxified and disturbed microbial 
worlds, producing new forms of abundance as microbial life has been transformed through such 
exposures. In both cases, the past has informed the affordances of abundance in the present and what 
forms of detachment and re-attachment are possible. Hookworms underline this point, whilst adding 
further complication. The three figures of the hookworm ± the parasite, ghost and mutualist (Lorimer, 
2017a) ± emphasise how pathogenicity itself is situated, posing questions about the conditions under 
which certain forms of abundance become particularly difficult to live with.  
The relational nature of pathogenicity in the context of hookworms leads to our second argument; it is 
vitally important to situate abundance in relation to not just historical but contemporary inequalities. 
Our cases highlight intertwined geo-political, socio-material patterns (of uneven power and 
development, of classed, racialized histories and presents) spanning macro and micro scales. 
Furthermore, in our cases, pathogenicity, (in)tolerance or mutualism is emergent from particular 
intimate social, cultural, economic, spatial, material, bodily and affective configurations (cf. 
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Hinchliffe et al 2016; Lorimer 2017a). Consequently, while bed bugs, microbes or hookworms do not 
discriminate in the bodies they relate to, the distribution of particular forms of abundant life 
concentrates in µVWLFN\DVVRFLDWLRQV¶$KPHG, 2013, p.8 & Chen, 2012, p.89) with certain groups of 
people and places. Focusing on abundance thus draws attention to the unequal burdens of the 
Anthropocene WKDWDUHFUHDWHGQRWMXVWE\WKHµFDSLWDOLVWUXLQV¶7VLQJEXWE\WKHXQH[SHFWHG
abundance that flourishes amidst these ruins. 
Situating abundance 
The three cases we have engaged with point towards the importance of considering not just how 
to cope with loss, but abundance in the Anthropocene. These cases cannot be homogenised and 
show that careful attention must be paid to the modes of entanglement offered by particular 
forms of abundance. For example, while bed bugs threaten composure, resistant pathogenic 
microbes threaten lives. This raising of the stakes is not just linked to the pathogenicity of 
microbes in comparison to bed bugs but also, to echo Haraway, that we have never been and 
will never be alienated from microbial life, resistant or otherwise, and have no choice but to be 
intimately entangled with it. The modes of relation offered by hookworms are yet more 
complex, serving as a reminder that the affordances of abundance cannot be separated from 
socio-economic concerns.   
Together these cases have built up a multi-layered picture of abundance, which show how the 
stakes of intimate entanglements with abundant life are intensely uneven. For instance, the 
resurgence of bed bugs has reproduced stigma long attached to the insects (due to, often 
racialized, associations with poverty). Although AMR represents a broader problem ± the end of 
abilities to consistently estrange humans from microbial life and prevent the more violent 
consequences of such an entanglement ± it is important to underline that these consequences are 
entwined with and re-inscribe inequality. In contrast, for now there seems to remain some 
element of choice in the extent to which some humans are entangled with hookworms (though it 
has been suggested this will diminish in the face of anthelminthic resistance and climate change 
(Vercruysse et al. 2011)). Understanding the implications and limits of such choice, and, 
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importantly, extending the agency to make it to those affected the most, is a neglected yet vital 
ethical programme. 
This re-conceptualisation of abundance has wider theoretical implications. The patches of 
resurgence and new assemblages that Tsing, for instance, draws hope from, sit uneasily when 
considering that in many instances abundance is not just bound up with colonial histories 
(deLoughrey et al, 2015: 115-186), but actively intensifies the unequal burden of living amidst 
the ruins wrought by prior industry and technological intervention. Understanding abundance as 
something that can constitute (rather than ameliorate) anthropogenic problems unsettles both the 
hopeful potential of resurgent ecologies and broader appeals to an ethics of being-in-relation, as 
responses to loss within the Anthropocene. 
Collectively, therefore, these cases foreground that in some contexts it is necessary to actively 
confront ethical questions posed by abundance, and the ramifications of past and present 
intervention, upon contemporary inequalities within the Anthropocene. Situating abundance as a 
constitutive dimension of the Anthropocene highlights the importance not just of finding new 
ZD\VWRµEHFRPHZLWK¶ZLWKRWKHUVSHFLHVEXWH[LVWalongside them through realising situated 
detachments or re-attachments (cf Latimer, 2013; Ginn, 2014). Centralising the ethical questions 
posed not just by abundance but dangerous entanglements and intimacies more broadly, is vital 
in order to take responsibility for the consequences of past technofixes and to avoid replaying 
both historical and contemporary injustices and inequalities. 
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1
 Numerous theorists have questioned the value of the term Anthropocene, but given its centrality in the 
literature under consideration and its prominence across disciplines we have continued to use it here. See 
Lorimer (2015, p.2-4) for a defence of ongoing engagement with the concept in the social sciences and 
humanities.  
2
 It has not escaped the notice of more-than-human scholars that one of the most abundant species within the 
Anthropocene is the human species. Concerns within this body of work about, first, an apparent over-abundance 
of humans and, second, a need to ameliorate the impact of human activity, has led to prominent theoretical work 
arguing for the need to reduce rates of reproduction in order to of share the world more convivially with other 
OLIHIRUPV7KLVSRVLWLRQLVFU\VWDOOLVHGE\+DUDZD\¶VFRQWURYHUVLDOFDOOVWRµPDNH NLQQRWEDELHV¶+DUDZD\
2016, p103; for an important critique, Lewis, 2017). 
3
 The variable quality and spread of data is a major hurdle to estimating prevalence, infection intensity and 
disease burden (Pullan et al., 2014; Bartsch et al., 2016). 
4
 The efficacy of the distribution of footwear as a measure to reduce (re-)infection was questionable, as 
hookworm larvae can penetrate any skin that comes into contact with soil (Hotez, 2013). 
